[Abstract] Quantitative analysis of proteins secreted from the cells poses a challenge due to their low abundance and the interfering presence of a large amount of bovine serum albumin (BSA) in the cell culture media. We established assays for detection of mutant huntingtin (mHtt) secreted from Neuro2A cell line stably expressing mHtt and rat primary cortical neurons by Western blotting. Our protocol is based on reducing the amounts of BSA in the media while maintaining cell viability and secretory potential, and concentrating the media prior to analysis by means of ultrafiltration.
we observed that applying conditioned Opti-MEM (Opti-MEM pre-incubated with naïve Neuro2A cells which do not express mHtt) dramatically enhanced the secretion of mHtt from Neuro2A-mHtt cells, possibly due to enrichment of the media with factors influencing secretion ( Figure 1 ). However, primary cortical neurons were not viable in the presence of Opti-MEM, whereas they survived well in Neurobasal medium, regardless of the addition of BSA-containing B27 supplement (Table 1) . Since high amounts of B27 supplement lead to the appearance of BSA accumulates in the region of the membrane where mHtt normally migrates (even when BSA was partially removed by immunoprecipitation) (Figure 2 ), we opted for Neurobasal media with reduced amount of B27 (0.2%).
To address the issue of low abundance of mHtt in the media, we compared several approaches to concentrate the media and thus enrich mHtt. While TCA precipitation of proteins and immunoprecipitation of mHtt from the media did not give satisfactory results, ultrafiltration of the media proved to be the method of choice for both Neuro2A cells and neurons. We were then able to detect mHtt by immunoblotting ( Figure 1 ). 800,000 mHtt-Neuro2A cells were incubated for 4 h in the following media: DMEM, Opti-MEM, conditioned Opti-MEM and HBSS. Cells were lysed, and media were collected, concentrated and analyzed by SDS-PAGE/immunoblotting using anti-Htt antibody. Tubulin was used as a loading control for the cell lysates. The fifth lane represents concentrated conditioned media before being applied on mHtt-expressing Neuro2A. 6. Dissociate the tissue by pipetting up and down 10 x using P1000 pipette. Filter the obtained cell suspension using a cell strainer and collect the filtrate into a 50 ml conical tube. Rinse the cell strainer with 4 ml HBSS and collect the filtrate into the same tube.
7. Transfer the filtrate into a 15 ml conical tube and spin at 500 x g for 5 min at RT. Aspirate the supernatant.
8. The pellet will be mostly white, with some red cells at the bottom. To ensure the purity of the culture, dislodge only the white part of the pellet by tapping the tube (red cells are more compact and will remain attached to the bottom of the tube) and resuspend the cells in 4 ml/brain of serum media within the same tube (see Recipes). Transfer the cell suspension into a new conical tube.
9. Plate 700,000 cells per well in poly-D-lysine-coated 6-well plates with a total of 2 ml serum media.
10. After 2 h, replace the serum media with 2 ml of full neuronal media (see Recipes).
Detection of mutant huntingtin by Western blotting
1. At DIV (days in vitro) 3, transduce primary cortical neurons with mHtt-Flag lentivirus at 5 MOI (virus equivalent of 700 ng p24; 1 ng p24 contains 5,000 infectious particles).
2. After 24 h, replace the media with full neuronal media.
3. At DIV 10, replace the media with 1 ml of neuronal secretion media (see Recipes). 
Data analysis
The intensity of bands was determined using 'Analyze gels' module of ImageJ software. The ratio between the extracellular and intracellular protein was determined. All experiments were repeated at least three times. Significance was determined using unpaired t-test.
Notes
Since proteins present in the cell culture media may be bona fide secreted proteins as well as proteins released due to spontaneous cell lysis and toxic effects of some reagents used to treat the cells, it is advisable to perform an LDH cytotoxicity assay on the media collected from control and treated cells. To that end use LDH Cytotoxicity Assay Kit according to manufacturer's instruction.
Only treatments that do not cause significant toxicity should be considered for further analysis.
